Gamma ray spectroscopy is a promising method for diagnosing fast ions and confined alpha particles in a fusion plasma device. This application requires γ-ray detectors with high energy resolution (say a few percent for gamma ray energies in the range 1-5 MeV), high efficiency and high count rate capability, ideally up to a few MHz. Furthermore, the detector will have to withstand the high 14 MeV and 2.45 MeV neutron fluxes produced by the main fusion reactions between deuterium and tritium. Experimental results demonstrate that the requirements on energy resolution, efficiency and count rate can be met with a LaBr 3 (Ce) scintillator detector equipped with fast digital data acquisition. The measured response of the detector to 2.45 MeV neutrons is presented in this paper and discussed in terms of the interaction mechanism between neutrons and detector.
are possible between fast ions and impurities in the plasma.
23
Beryllium will be naturally present as an impurity in ITER plas-24 mas, since it is the main component of the tokamak first wall.
25
Most promising for diagnosis of α particles is the 9 Be(α, nγ) 12 C
26
[9][10].
27
A spectrometer suited for this application must have a good 28 energy resolution (say a few percent for γ-ray energies in the 29 * carlo.cazzaniga@mib.infn.it range 1-5 MeV) and be able to cope with a few MHz count rate.
30
Energy resolution is essential to perform spectral analysis that 31 can provide information on the fast ion energy distribution (e.g. 
36
First observations of γ-ray spectral broadening in fusion plas-37 mas were reported in Ref. [7] . The measurements were per- 
Conclusions and Outlook
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In this paper the energy resolution, efficiency to γ-rays in the 
